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High Quality and High Efficiency Welding Process by TIG-MIG Hybridization
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MIG welding is high efficiency process compared to TIG welding, however it is
needed to improve the quality about spatter and weld metal toughness for advanced
GMA process. Although pure Ar shielding gas is desirable for weld metal toughness,
MIG arc is unstable in pure Ar shielded condition due to the irregularly behavior
of cathode spot on plate surface and suitable welding execution is difficult. We
found that MIG arc becomes stable even though in pure Ar shielded condition by
simple hybridization of TIG and MIG. Therefore, this process has high possibility as
new type of high quality and high efficiency welding process. We investigated the
influence of hybridization condition such as TIG-MIG current balance and distance
between the both arcs on stabilization of the process and confirmed the suitable
range of condition. Moreover, we applied this process for practical joint as butt joint
and fillet weld joint and it was shown that the welding time can be reduced about
60 ~80% compared with conventional TIG welding process.
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(b) MIG (Ar-2% O, Shielding gas)

Fig.1 Bead appearance of conventional MIG
on each shielding gas condition
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Table 1 Basic experimental condition

SUS304 /t6 ~13
Base metal / thickness (mm)

(Basic: 12)
MIG wire / diameter (mm) Y304 / 1.2
TIG: 150 ~ 500
Input current (A) (Basic: 350)
MIG: 250 ~ 280
Welding speed (cm/min) 30
Wire feed speed (m/min) 10
Distance between 0~16
TIG and MIG arc (mm) (Basic: 4)
MIG wire extension (mm) 25
Torch angle (degree
TIGg/ M(IGg | 907430
Shielding gas Ar, Ar + He
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Fig.3 Experimental data of TIG-MIG
welding on bassic condition
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Fig.4 Influence of Leading TIG current on bead
appearance and penetration shape
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Table 2 Comparison of welding time for TIG vs. TIG-MIG

(a) t12 (b) t6 (c) t13
butt joint  butt joint  fille joint

Welding  TIG 5~ 20 10~ 15 5~10

Speed
(cm/min) TIG-MIG 25 30 30
Number TIG 6 2 2
of pass  TIG-MIG 3 1 1
Welding  TIG 30 13.3 20
time
(min/m) TIG-MIG 12 3.3 33
Raj[io of
(TICAMIG 0.4 025 0.17
/TIG)
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